Effects of increasing glucose intake on nitrogen balance and energy expenditure in malnourished adult patients receiving parenteral nutrition.
The effects of increasing glucose intake on nitrogen balance, energy expenditure and fuel utilization were measured in malnourished adult patients receiving parenteral nutrition with constant nitrogen intake and high or low glucose intakes for 8 day periods. Energy balance, nitrogen balance, weight and temperature were determined daily. Blood samples taken at admission and at the end of days 7 and 8 of each diet were analysed for glucose, fatty acids, urea, insulin, glucagon and thyroid hormones. The effect of increasing glucose intake was to increase nitrogen balance by 0.28 +/- 0.08 (SEM) mg/kJ. A scheme is proposed, based on present and previous findings, of the separate effects of nitrogen and energy intake on nitrogen balance, permitting calculation of rates of repletion of fat and lean body mass from estimates of nitrogen intake and energy balance. Malnourished patients are shown to attain markedly positive nitrogen balances at zero or negative energy balances. Large errors in estimation of energy requirements have little effect on nitrogen balance. Changes in nitrogen balance were entirely due to changes in urea excretion. Creatinine excretion increased 12% with high glucose intake, attributed mainly to increased muscle mass (7%) and body temperature (4%). A 12% increase in resting energy expenditure was only partly due to costs of glycogen storage and lipogenesis; the remainder, about one-half, is probably due to glucose and insulin mediated increases in sympathetic activity. There were marked increases in 3,5,3'-triiodothyronine (T3) concentrations with time, but no difference between the high and low glucose diets. The T3/thyroxine ratio, an index of free T3 concentration, increased much more rapidly on the high than on the low glucose diet. Changes in T3 could not account for the effect of glucose, under these conditions, to increase resting energy expenditure.